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(54) Drip plate design for a solid ink printer 



(57) A drip plate design is provided for a solid ink 
color printer (10) which reliably directs on-demand ink 
flow and securely retains solidified ink. The drip plate 
design includes a combination of one or more sized and 
shaped cutouts (44) and protrusions (46) for anchoring 
a solidified ink stick when the printer (1 0) is not in oper- 



ation and protrusions (48) that impede downward move- 
ment of independent portions of an ink stick so that they 
remain in contact with a heated melt plate long enough 
to substantially melt, thereby inhibiting the unchecked 
sliding off of large separated slivers and chunks of ink 
during melt and delivery. 
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Description 

FIELD OF INVENTION 

[0001] This invention relates generally to solid ink 
printers and, more specifically, to drip plate surface fea- 
tures combined with melt plates for receiving solid 
phase change ink sticks. The solid phase change ink 
sticks are used in phase change ink color printers. The 
ink sticks are fed down feed chute slots to melt plates 
wherein the ink sticks are melted by the surface of drip 
plates and stored in a reservoir area in liquid form for 
ejection by a print head onto a receiving medium. 

BACKGROUND OF THE INVENTION 

[0002] Solid ink jet printers were first offered commer- 
cially in the mid-1 980's. One of the first such printers 
was offered by Howtek Inc. and used pellets of colored 
cyan, yellow, magenta and black ink that were fed into 
shape coded openings that fed generally vertically into 
a heater assembly of a printer where they were melted 
into a liquid state for jetting onto a receiving medium. 
The pellets were fed generally vertically downwardly, 
using gravity feed, into the printer. These pellets were 
elongated and tapered on their ends and formed in dif- 
ferent geometric shapes, each corresponding to a par- 
ticular color. 

[0003] Later more successful solid ink printers, such 
as the Tektronix Phaser.TM. Ill, the Tektronix Phaser. 
TM. 300, and the Jolt printer offered by Data Products 
Corporation, used differently shaped solid ink sticks that 
were either gravity fed or spring loaded into a feed chute 
and pressed against a heater or melt plate assembly to 
melt the solid ink into its liquid form. These ink sticks 
were shape coded and of a generally small size. One 
system utilized an ink stick loading system that initially 
feeds the ink sticks into a preload chamber and then 
loads the sticks into a load chamber by the action of a 
transfer lever. These ink stick feed systems melted the 
entire supply of ink, requiring ail of the molten ink to be 
kept at an elevated temperature for extended periods of 
time to maintain the molten state, thereby tending to 
cause the molten ink to degrade overtime from being 
maintained at the elevated temperature. Earlier solid or 
hot melt ink systems used a flexible web of hot melt ink 
that is incrementally unwound and advanced to a heater 
location or vibratory delivery of particulate hot melt ink 
to the melt chamber. 

[0004] As phase change ink color printers have in- 
creased their printing speed, the need has developed to 
provide a greater ink capacity in the printer so replen- 
ishment is required less frequently and more output or 
prints can be produced between refills. In designs where 
there is not a steep or generally vertical feed path to the 
drip plate in the melt plate assembly, some provisions 
have been made to prevent the solid masses of shaped 
ink from sticking to the sides of the feed chute so that 



an unrestricted feed of ink sticks proceed into contact 
with the drip plate for melting and filling of the individual 
colored ink reservoirs that are usually located within the 
print head. 

[0005] Ink sticks are placed into receptacles or open- 
ings in a cover plate over the feed chute slots. If an ink 
stick is inadvertently inserted through the wrong recep- 
tacle, it will result in incorrect image colors and can 
cause print head jetting problems. To prevent these 
problems, ink sticks and ink insertion openings are 
shaped or keyed to exclude all but the correct ink stick 
from being inserted. Therefore, an ink stick feed system 
has been provided that accommodates a plurality of ink 
sticks in an ink stick feed chute and efficiently feeds 
them into contact with melt plate assemblies that melt 
the ink and directs the molten flow into the individual 
colored ink reservoirs. 

[0006] However, solid ink properties are being modi- 
fied to produce a material that will improve auto docu- 
ment feed (ADF) performance. Media imaged with pre- 
vious ink formulations would stick to various support and 
guiding surfaces, most notably glass, in almost all copy 
machines. The intentional soft, sticky nature of this ink 
enabled it to adhere to media and almost any other sur- 
face quite well. Newer ink with harder and more brittle 
characteristics improves ADF but presents new chal- 
lenges since it does not stick as readily to most materi- 
als. 

[0007] Manufacturing ink sticks with this newer mate- 
rial is more difficult because of its physical properties 
and the resulting product often has lots of invisible micro 
cracks and sometimes visible cracks, throughout the ink 
stick. Position control of the ink in the ink loader has be- 
come more difficult as the ink sticks do not tend to stick 
to one another sufficiently to keep the trailing end of an 
almost spent ink stick in place against the drip plate in 
a melt plate assembly. This allows portions of the ink 
stick at the crack lines to separate from the main body, 
where they can then slide off the drip plate as chunks 
or slivers during melting. These slivers do not always 
slide off the drip plate in a controlled fashion and they 
occasionally end up falling outside the intended print- 
head reservoir openings. 

[0008] The melt front extending out from the face of 
an ink stick against the drip plate is large in area but 
quite thin. When the printer is exposed to shipping and 
handling shock and vibration, this thin, brittle material 
breaks free from the drip plate and falls off as "chips". 
The mass of the entire partially melted ink stick also eas- 
ily breaks free from the drip plate surface, where it then 
bangs around and causes even more melt front chips to 
break free. Slivers of ink and solidified pools of ink where 
these chunks fall and melt similarly break free and join 
the chips in taking undesirable journeys throughout the 
printer. Some of this ink migrates outside the printer 
where it can rub and mark up the exterior to a very no- 
ticeable degree. It is possible for these ink particles to 
adversely affect printer operation (wedging between a 
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drive belt and pulley or gear, as example). 
[0009] Other printer improvements are being made 
along with the evolutionary changes to ink chemistry. 
Each new model prints at faster rates. This requires ink 
delivery to be faster as well. Given the limited speed with 5 
which thermal energy can be transferred into the ink, the 
best opportunity to increase melt rate performance is to 
increase the surface area of ink exposed to heated sur- 
faces. This is problematic because the ink sticks cannot 
be made larger in existing architecture. 10 
[0010] What is needed, therefore, is a simple and in- 
expensive ink delivery system that provides drip plate 
surface features for anchoring the ink stick and solidified 
melt front material, so that it remains affixed to the drip 
plate when solidified and also inhibits the unchecked is 
sliding off of large separated slivers and chunks of ink 
during the melt and delivery operation. Additionally what 
is needed is greater heated surface area to transfer 
more thermal energy into the ink for faster melt rates by 
extending the heated portions of the drip plate into the 20 
ink stick. These needs are met by the apparatus of the 
present invention. 

SUMMARY OF THE INVENTION 

25 

[0011] It is an aspect of the present invention to pro- 
vide an improved ink stick feed system having an effi- 
cient and simple way of insuring a continuous supply of 
molten ink for printing by melting ink sticks against heat- 
ed drip plates. 30 
[001 2] It is another advantage of the present invention 
to securely adhere solidified ink sticks to the drip plates 
such that the solidified ink stick does not come loose 
when exposed to shock or vibration. 
[0013] It is another advantage of the present invention 35 
that the thin solidified ink melt front extending outwardly 
from the ink stick contact area on the drip plates is se- 
curely attached to the melt plate and does not come 
loose or chip when exposed to shock or vibration. 
[001 4] It is another advantage of the present invention *o 
that solid sections of ink which separate from the main 
block of an ink stick as it is consumed during melting are 
impeded from sliding off the melt plate as slivers or 
chunks and are instead fully or substantially melted. 
[0015] It is yet another advantage of the present in- 45 
vention that features which impede the sliding off of sliv- 
ers or chunks of melting ink direct such slivers and 
chunks toward the center of the drip plate where, if they 
are not fully melted, they slide in a more controlled fash- 
ion into the receiving reservoir. so 
[0016] It is a further advantage of the present inven- 
tion to provide a greater heated surface area to which 
the ink is exposed on the surface of drip plates, thereby 
increasing the melt rate. 

[0017] To achieve the foregoing and other aspects, 55 
features and advantages, and in accordance with the 
purposes of the present invention as described herein, 
a solid ink stick drip plate design is provided for a solid 



ink color printer which, in conjunction with the ink system 
load, feed and melt functions, reliably directs the on-de- 
mand ink flow and retains solidified ink. 
[0018] The drip plates guide the molten ink into indi- 
vidual color ink reservoirs in the printer print head. The 
improved drip plate design includes a combination of 
one or more sized and shaped cutouts and protrusions 
for anchoring the solidified ink melt front and ink stick 
when the printer is not in oj- 3ration and protrusions that 
impede downward movement of independent portions 
of a melting ink stick so that they remain in contact with 
the heated melt plate long enough to substantially melt, 
thereby inhibiting the unchecked sliding off of large sep- 
arated slivers and chunks of ink during melt and delivery. 
[0019] In one embodiment as defined in claim 1 , the 
drip plate further comprises: 

said plate having protruding wing flanges at the 
sides configured to minimize sideways movement 
of the ink stick as it melts and prevent molten ink 
from coming into contact with a support structure at 
the edges of the melt plate. 
In a further embodiment the drip plate further com- 
prises said plate as formed from aluminum. 
In one embodiment of the melt plate assembly as 
defined in claim 9 the combination of one or more 
sized and shaped cutouts and protrusions further 
comprise: 

said first surface defining one or more circular 
cutouts having a small enough dimension to be 
placed near edges and in large numbers over 
said first surface. 

IN a further embodiment the combination of one or 
more sized and shaped cutouts and protrusions fur- 
ther comprise: 

more than one sliver impeding tab located on 
each side and complementary to each on said 
first surface and angled as to encourage inde- 
pendent chunks of ink to move toward the cent- 
er of said first surface. 

In a further embodiment the combination of one or 
more sized and shaped cutouts and protrusions fur- 
ther comprise: 

one or more protruding anchor tabs located on 
each side and complementary to each other on 
said first surface for augmenting said one or 
more cutouts in securing the ink stick when it 
solidifies. 

In a further embodiment the melt plate assembly 
further comprises: 

angling a bottom of said piate such that is is 
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substantially pointed for locating a controlled 
drip location thereby directing molten ink down- 
wardly into an appropriate reservoir. 

In a further embodiment the melt plate assembly 
further comprises said plate being formed from alu- 
minum. 

In a further embodiment the melt plate assembly 
further comprises: 

said opposing second surface defining one or more 
externally bent tabs for engagement and placement 
against a melt plate. 

In a further embodiment the melt plate assembly further 
comprises: 

said plate having partially elongated protruding bent 
sides on said first surface configured to contain the 
ink stick and ink in molten form from coming into 
contact with a support structure at the edges of the 
melt plate. 

In a further embodiment the melt plate assembly further 
comprises: 

two sliver impeding tabs and eight protruding an- 
chor tabs. 

[0020] Still other aspects of the present invention will 
become apparent to those skilled in this art from the fol- 
lowing description, wherein there is shown and de- 
scribed a preferred embodiment of this invention by way 
of illustration of one of the modes best suited to carry 
out the invention. The invention is capable of other dif- 
ferent embodiments and its details are capable of mod- 
ifications in various, obvious aspects all without depart- 
ing from the invention. Accordingly, the drawings and 
descriptions will be regarded as illustrative in nature and 
not as restrictive. And now for a brief description of the 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0021] 

FIG. 1 is an enlarged partial top perspective view of 
the color printer with the ink loader cover open 
showing a solid ink stick in position to be loaded into 
the appropriate ink stick receptacle; 

FIG. 2 is a top perspective view of the ink insertion, 
staging and delivery system, called the ink loader 
assembly, which incorporates the melt plate assem- 
bly; 

FIG. 3 is an exploded view of the solid ink stick feed 
chute and melt plate assembly showing the relation- 
ship of the melt plates to the ink stick deed slots in 
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the chute; 

FIG. 4 is a front plan view of the drip plate in accord- 
ance with the present invention. 

5 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0022] The improved ink feed assembly of the present 

10 invention is designed to automatically feed wax based 
ink, molded in generally a block form, into integral melt 
plates 29A-D having associated drip plates 60A-D for 
replenishment of the melted ink volume in the reservoirs 
used in the solid ink color printer 1 0. 

15 [0023] FIG. 1 discloses a portion of a solid ink printer, 
indicated generally by the numeral 10, with the printer 
top cover 20 raised so that the attached bail plate 30 
pivots and causes the sliding yoke 17 to be positioned 
at the rear of the chute 1 5, disclosing the ink stick open- 

20 ings 24 A-D in the key plate 18 positioned within the 
printer side walls 21 . The bail plate 30 is pivotally mount- 
ed to the yoke 1 7 that is connected to the ink loader 
assembly 1 6 adjacent the printer side frames 21 by pivot 
arms 22 of FIG. 1 and pivot pins 23 (see FIG. 2). The 

25 yoke 17 slides along the top of the key plate 18 such 
that, when the printer top cover is closed, it causes 
spring loaded push blocks 50 A-D to push the individual 
ink sticks 12A-D, indicated generally in FIG. 1 by the 
numeral 12, forward in the feed chutes 25A-D toward 

30 the drip plates 60A-D attached to the melt plates 29A-D 
of FIGS. 2 and 3. 

[0024] Ink sticks 12A-D are inserted into the appropri- 
ately shaped receptacles or openings 24A-D in the key 
plate 18 of the ink loader assembly 16 to feed solid ink 

35 sticks down the corresponding ink stick feed slots 25A-D 
to the melt plates 29A-D which melt the ink and direct it 
into the individual ink color reservoirs within the print 
head (not shown) of the printer 10. The ink sticks 12A-D 
consist of the four primary colors of cyan, yellow, ma- 

40 genta and black, each having its own distinctive shape 
with a correspondingly shaped opening or receptacle 
24A-D being provided in the key plate 1 8 to help ensure 
that the correct colored ink stick 12A-D is loaded into 
the appropriate and corresponding ink stick feed slot 

45 25A-D to prevent cross color contamination of the inks 
in the individual color reservoirs (not shown) in the print 
head (also not shown). 

[0025] Each chute slot 25A-D preferably can have a 
pair of shoulders and a bottom channel into which the 

so properly inserted ink stick 1 2 should extend to permit it 
to be fed the length of the appropriate slot 25A-D to the 
melt plate 29. A friction reducing material (not shown), 
such as a felt or polyester fiber, may be employed to 
facilitate sliding of the ink sticks down the appropriate 

55 slot25A-D. 

[0026] The ink loader assembly 16 holds four ink 
colors, each color stick 12A-D is similar in volume and 
has a distinctive shape. The main body of the loader as- 
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sembly 16 has four ink stick feed slots 25A-D } as seen 
in FIGS. 2-3, accommodating four rows of three plus ink 
sticks 12A-D, nested end to end (not shown). The colors 
have a unique shape in the top-bottom cross section and 
will only fit through the matching keyed opening 24A-D 
in the key plate 1 8. Keying makes accidental mixing of 
the ink stick colors improbable. 
[0027] Preloading of each color row of ink sticks 
against the corresponding drip plate 60 A-D is facilitated 
by use of constant force springs (not shown) acting on 
push blocks 50A-D which push the individual ink sticks 
12A-D toward the melt plates 29A-D, as seen in FIG. 2. 
The springs are wound on rotatable drums (not shown) 
housed in the push blocks. 

[0028] The anchored end of the springs are attached 
to the yoke 17 which is connected to the top cover 20 
through the bail plate 30 of FIG. 1 mounted through the 
pivot arms 22 about pivot pins 23 of FIG. 2. The ends of 
the yoke 17 are captivated to the key plate 18 by hook 
shaped ends so as to provide a linear slide along the 
opposing sides of the key plate 18. 
[0029] Lifting the printer top cover 20 pivots the bail 
plate 30 which slides the yoke 1 7 and forces the ink push 
blocks 50, best seen in FIG 2, back to a clear position 
shown in FIG. 2, allowing ink sticks 12A-D to be inserted 
through the keyed openings 24A-D in front of the push 
blocks 50. When open s full length slots 25*A-D in the key 
plate 18 make it easy to view the remaining ink supply 
for all ink stick 12 colors. Closing the printer cover 20 
causes the push blocks 50 to apply a force against the 
ink sticks 12A-D that is directed toward the melt plates 
29A-D. 

[0030] A melt plate adapter assembly 27, that posi- 
tions and retains the meit plates 29A-D to which the drip 
plates 60A-D are attached, is offset a desired distance 
from the front of the chute 15. The melt plate adapter 
assembly 27 mounts to the chute 1 5 and functions as a 
safety barrier against high temperature and voltage by 
enclosing the top, front and sides of the melt plate area. 
[0031] Ink sticks 1 2 have a tendency to change orien- 
tation as they melt against the face of the drip plate 60, 
with the ink stick front sliding up, down or toward the 
sides of the plate. If unchecked, sideways sliding can 
cause molten ink to flow to undesired locations. Melt 
plates 60A-D have a tunneled wing shaped flange at 
each side or have partially elongated protruding bent 
sides (not shown) that limits the sideways slide to a per- 
missible degree and in many cases causes the angular 
orientation to self correct. These wing flanges also pre- 
vent the flow of molten in k from coming into contact with 
the melt plate assembly support structure. 
[0032] Referring now to FIG. 4, the drip plate 60 has 
been configured to contain the melting ink and to elimi- 
nate the possibility of the molten ink coming into contact 
with the support structure at the edges of the melt plate 
29, possibly leading to a gradual build-up of stalactites/ 
stalagmites of solidified ink. Such a build-up could even- 
tually jam the ink sticks 12 and prevent contact of the 



ink stick with the heater, causing a failure of the ink load 
system to deliver ink to the reservoir when called upon 
to do so. As shown in FIG. 4, the drip plate 60 defines 
a plurality of cutouts 44, anchor tabs 46 and sliver im- 
5 peding tab 48 configurations. As a group, these surface 
features solve the problem of how to maintain the ten- 
tative bond between ink and drip plate needed to pre- 
vent ink chunk and break-off chips from causing printer 
cleanliness and functional probler. .s. it should be under- 
go stood that the shapes represented in FIG. 4 serve to 
clarify intended function and placement but could be 
produced in a variety of size, forms and location or pat- 
tern configurations. 

[0033] The sliver impeding tabs 48 are placed off to 

15 the side and angled so that they encourage chunks of 
ink to move toward the center of the drip plate 60 where, 
if they don't completely melt, they will slide off near the 
intended drip point 52. Additionally, the cutouts 44 are 
small enough that they can be placed near edges and 

20 in large numbers over the surface of the drip plate 60. 
The anchor tabs 46 augment the cutouts in securing the 
solidified ink, improve melt rate and add considerable 
holding capability when the system is exposed to han- 
dling/shipping vibration and impact shocks. Therefore, 

25 the drip plate 60 of the present invention provides a com- 
bination of advantages over the long used, flat and fea- 
tureless melt or drip plates used in present products. 
[0034] The combination of appropriately sized and 
shaped cutouts 44 and protrusions 46 and 48 is the pre- 

30 ferred way to produce the required anchoring as they 
can be added to a drip plate forming tool without result- 
ing in appreciable cost increases. Roughing the surface 
would also provide a bonding benefit and might be em- 
ployed, though the process would add to costs and 

35 could cause undesirable burrs or add particulate matter 
to the back side where they might degrade the thin elec- 
trical insulation film. 

[0035] The Protruding tabs 48, placed in the flow path 
of melting ink, are configured to impede moving ink sliv- 

40 ers from sliding off the drip plate 60 as large chunks. 
Further, these angled tabs 48 ensure that chunks of ink 
slide optimally toward the center of the drip plate 60 
where they can drop into the intended receptacle if they 
are not completely melted. 

45 [0036] Protruding tabs 46 are placed inside the area 
of the drip plate 60 contacted by the ink stick 12 so that 
when ink is solidified the ink stick is securely adhered to 
the drip plate 60 and does not come loose when ex- 
posed to shock and vibration, thereby also not aggra- 

50 vating the tendency for melt front chips to break free. 
These features serve the concurrent purpose of adding 
significant heated surface area to which the ink is ex- 
posed, thereby increasing the melt rate. 
[0037] Accordingly, the spirit and broad scope of the 

55 appended claims is intended to embrace all such chang- 
es, modifications and variations that may occur to one 
of skill in the art upon a reading of the disclosure. All 
patent applications, patents and other publications cited 
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herein are incorporated by reference in their entirety. 
Claims 

1 . A drip plate for use in a solid ink jet printer using an 
ink stick, comprising: 

a plate having a first surface and an opposing 
second surface; and 

said first surface defining a combination of one 
or more sized and shaped cutouts and protru- 
sions that increase the heated surface area a 
melting ink stick is exposed to for increasing the 
melt rate. 

2. The drip plate according to claim 1 wherein the com- 
bination of one or more sized and shaped cutouts 
and protrusions further comprise: 

said first surface defining one or more cutouts 
having a small enough dimension to be placed 
near edges and in large numbers over said first 
surface. 

3. The drip plate according to claim 1 wherein the com- 
bination of one or more sized and shaped cutouts 
and protrusions further comprise: 

one or more sliver impeding tabs located off- 
center and angled as to encourage independ- 
ent chunks of ink to move toward the center of 
said first surface. 

4. The drip plate according to claim 1 wherein the com- 
bination of one or more sized and shaped cutouts 
and protrusions further comprise: 

one or more protruding anchor tabs located on 
said first surface for augmenting said one or 
more cutouts in securing the ink stick when it 
solidifies. 

5. The drip plate according to claim 1 further compris- 
ing: 

angling a bottom of said plate at a controlled 
drip location for directing molten ink flow down- 
wardly into an appropriate reservoir. 

6. The drip plate according to claim 1 further compris- 
ing said plate being formed from a metallic material. 



stantially flat surface for placement against a 
melt plate. 

8. The drip plate according to claim 1 further compris- 
5 ing: 

said opposing second surface defining one or 
more inwardly protruding tabs for engagement 
and placement against a melt plate. 

10 

9. A melt plate assembly for use in a solid ink jet printer 
using an ink stick, comprising: 

a melt plate having a heater; 

15 

a plate having a first surface and an opposing 
second surface anchored to said melt plate; 
and 

20 said first surface defining one or more sized and 

shaped cutouts, sliver impeding tabs and pro- 
truding anchor tabs for directing the flow of mol- 
ten ink and anchoring the solidified ink stick and 
solidified ink melt. 

25 

10. A drip plate for use in a solid ink jet printer using an 
ink stick, comprising: 

a wing plate having a first surface and an op- 
30 posing second surface; 

said first surface defining more than one cutout 
on said first surface having small enough di- 
mension to be placed near edges and in large 
35 numbers over said first surface; 

one or more sliver impeding tabs located 
and angled as to encourage chunks of ink from 
the ink stick to move toward the center of said 
first surface; 

40 ' one or more protruding anchortabs locat- 

ed on said first surface for augmenting said 
more than one cutouts in securing the ink stick 
when it solidifies; and 

angling a bottom of said wing plate to es- 

45 tablish a controlled drip location for directing 

the ink stick in molten form downwardly into an 
appropriate reservoir. 



7. The drip plate according to claim 1 further compris- 55 

ing: 



said opposing second surface defining a sub- 
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